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Description 



PISTON RING WITH PROJECTION 

FIELD OF THE INVENTION 

[0001] The present invention relates to a piston ring having gen- 
erally parallel upper and lower surfaces with an outer pe- 
ripheral face therebetween, and more particularly to a pis- 
ton ring having an outer peripheral face including a radi- 
ally extending projection to reduce a gap between the 
outer peripheral face of the piston ring and a surrounding 

cylinder wall. 
BACKGROUND OF THE INVENTION 

[0002] a piston reciprocates within a cylinder of an internal com- 
bustion engine and compresses fluids, such as gases, 
within a combustion chamber of the cylinder. These com- 
pressed fluids are then ignited to expand within the com- 
bustion chamber thereby forcing the piston away from the 
point of ignition and cycling the piston to its original po- 
sition. Pistons typically include at least one groove for re- 
ceiving a piston ring. The piston ring forms a seal with the 



wall of the cylinder to prevent gases from escaping from 
the combustion chamber. 

[0003] There are traditionally two different types of piston rings, 
oil control rings and compression rings. Regarding com- 
pression rings, a piston assembly typically includes one or 
more compression rings to generate a seal between the 
outer surface of the piston and the wall of the cylinder. An 
inner peripheral face of the ring fits into the ring groove 
of the piston while a portion of an outer peripheral face of 
the compression ring contacts the wall of the cylinder. 
The outer peripheral face of the compression ring gener- 
ates a seal in the gap between the piston and the cylinder 
wall to prevent high-pressure combustion gases and air 
from escaping the combustion chamber. 

[0004] a particularly effective compression ring well-known in 

the art is a Napier-styled ring 10, as seen in Figure 1. The 
Napier-style ring 10 includes a generally tapered outer 
peripheral face 12 and a lower surface 13 having a hook 
groove 14. The intersection between the hook groove 14 
and the tapered outer peripheral face 12 define an edge 
16 that contacts the wall 18 of the cylinder 20 when the 
ring 10 is positioned within a groove 22 of a piston 24. 

[0005] jo improve the seal generated by traditional piston rings 



10, manufacturers have found it desirable to twist the 
rings 10 within the grooves 22 of the piston 24. Twisting 
the ring 10 results in the edge 16 of the outer peripheral 
face 12 of the piston ring 10 bearing against the wall 18 
of the cylinder 20 with an increased force as compared to 
the rest of the outer peripheral face 12. This increased 
force on the edge 16 generates a more effective seal and 
prevents leakage of gases, air and lubricating oils between 
the cylinder wall 18 and the outer peripheral face 12 of 
the piston ring 10. Furthermore, twisting the ring 10 
within the groove 22 eliminates passageways 26 between 
surfaces of the piston ring 10 and boundaries of groove 
22 to provide continuity of the seal and prevent the es- 
cape of gases from the combustion chamber through the 
passageways 26. While manufacturers continually search 
for ways to increase the amount of twist of the piston ring 
10 within the groove 22, a natural, inherent twist typically 
exists. The natural twisting results from the cycle of the 
piston 24 within the cylinder 20. The cycle of the piston 
24, along with the contact of the edge 16 of the outer pe- 
ripheral face 12 with the wall 18 of the cylinder 20, pro- 
duces a minimal amount of natural twisting of the piston 
ring 10 within the ring groove 22. 



[0006] Twisting the compression ring 10 within the groove 22 of 
the piston 24 is also beneficial for Napier-style compres- 
sion rings 10. The edge 16 defined by the hook groove 14 
will contact the wall 18 of the cylinder 20 with increased 
force as compared to other portions of the tapered outer 
peripheral face 12 to provide an effective seal. Further, 
elimination of the passageways between surfaces of the 
piston ring 10 and boundaries of the groove 22 is benefi- 
cial to prevent escape of combustion gases. However, 
twisting Napier-styled rings 10 has yielded other chal- 
lenges for piston ring manufacturers. Specifically, twisting 
of Napier-styled rings 10 has increased the occurrence of 
a phenomenon commonly known as ring collapse. 

[0007] ideally, the edge 16 of the outer peripheral face 12 is in 
contact with the wall 18 of the cylinder 20 to prevent 
gases from escaping. However, in some instances, com- 
bustion gases enter a gap 30 disposed between the outer 
peripheral face 12 and the wall 18 of the cylinder 20. 
Forces generated by the combustion gases press down- 
ward upon the outer peripheral face 12 to separate the 
edge 16 from the wall 18. This separation between the 
edge 16 and the wall 18 permits combustion gases to es- 
cape from the combustion chamber and is commonly 



known as ring collapse. As a result, ring collapse reduces 
the effectiveness of piston rings 10. 

[0008] Rj n g collapse is particularly prevalent with Napier-style 
rings 10 because of the tapered outer peripheral face 12. 
The taper generates a gap 30 typically larger in area than 
the gap 30 associated with traditional piston rings. Ac- 
cordingly, a greater portion of the tapered outer periph- 
eral face 12 is exposed to the combustion gases and more 
force presses downward to separate the edge 16 from the 
wall 18 of the cylinder 20 than with traditional piston 
rings. Further, although twisting the ring 10 within the 
groove 22 has some beneficial results, twisting also pro- 
duces a larger gap 30 than gaps 30 associated with tradi- 
tional, non-twisted rings. 

[0009] jo compensate for the detrimental effects of the ring col- 
lapse phenomenon, manufacturers attempt to eliminate or 
at least minimize twisting of the piston ring 10 within the 
ring groove 22, even the natural twisting that occurs dur- 
ing the cycle of the piston 24 within the cylinder 20. To 
minimize the natural twist, manufacturers typically add a 
bevel 28 between the inner peripheral face 26 and the 
lower surface 13, as seen in Figure 2. However, producing 
the bevel 28 requires a time-consuming and costly addi- 



tional machining process, thereby increasing the overall 
cost of the piston ring 10. 
[0010] Accordingly, there is a need for an improved piston ring 
that provides an effective seal between an outer periph- 
eral face of the ring and a wall of a cylinder, utilizes the 
positive effects of twisting the piston ring within the ring 
groove, but reduces the occurrence of ring collapse with- 
out additional machining processes. 
BRIEF SUMMARY OF THE INVENTION 

[0011] The inventors of the present invention have recognized 
these and other problems associated with traditional pis- 
ton rings described above. To this end, the inventors have 
developed a piston ring having a projection on an outer 
peripheral face thereby reducing the size of a gap be- 
tween the outer peripheral face of the piston ring and a 
wall of a cylinder to eliminate ring collapse. 

[0012] Specifically, the invention, a piston ring, comprises a gen- 
erally annular body having an outer peripheral face. The 
outer peripheral face is generally tapered and includes at 

least one projection. 
BRIEF DESCRIPTION OF THE DRAWINGS 



[0013] Figure 1 is a cross-sectional view of traditional Napier- 



style piston ring of a type well-known in the prior art. 

[0014] Figure 2 is a cross-sectional view of a traditional Napier- 
style piston ring including a bevel. 

[0015] Figure 3 is a perspective view of the piston ring according 
to an embodiment of the present invention. 

[0016] Figure 4 is a sectional perspective view of the piston ring 
of the present invention. 

[0017] Figure 5 is a cross-sectional view of a piston ring of the 

present invention when mounted in a groove of a piston. 
DETAILED DESCRIPTION OF THE INVENTION 

[0018] Referring now to Figures 3-5, a piston ring of the present 
invention is shown generally at 100. The piston ring 100 
includes a generally annular body 102 having an upper 
surface 104, a lower surface 106, an inner peripheral face 
108 and an outer peripheral face 110. The upper and 
lower surfaces 104, 106 are generally parallel and dis- 
posed between the inner and outer peripheral faces 108, 
110. 

[0019] Specifically, the lower surface 106 includes a generally 

hook-shaped groove 112 at the outer peripheral face 110 
to define an edge 114. Further, the outer peripheral face 
110 is generally tapered and extends outwardly from the 
upper surface 104 to the edge 114. In general, the piston 



ring 100 is commonly referred to in the art as a Napier- 
style or hook-groove piston ring. 
[0020] However, unlike the conventional Napier-style piston ring, 
the outer peripheral face 110 of the piston ring 100 of the 
present invention further includes a projection 116. The 
projection 116 preferably extends outwardly along the 
upper surface 104 of the piston ring 100. However, the 
projection 116 can extend outwardly at any desired loca- 
tion along the outer peripheral face 110 of the piston ring 
100. As illustrated, the projection 116 is generally rectan- 
gular in cross-sectional shape. The rectangular shaped 
projection 116 includes an outer face 116a and defines a 
ledge 116b. The ledge 116b extends radially from the 
outer peripheral face 110. However, the projection 116 
may be of any shape, such as rounded, triangular, or the 
like. 

[0021] As illustrated in Figure 5, the piston ring 100 is received 
within a ring groove 118 of a piston 120. The ring groove 
118 defines a plurality of boundaries 122. A plurality of 
passageways 124 are defined between each boundary 122 
and the inner peripheral face 108, upper surface 104 and 
lower surface 106 of the piston ring 110. 

[0022] The piston 120 and piston ring 100 are received within a 



cylinder 126 having a cylinder wall 128. The cylinder wall 
128 surrounds the piston 120 and piston ring 100. The 
edge 114 of the outer peripheral face 110 contacts the 
wall 128 of the cylinder 126. In the illustrated embodi- 
ment, the outer surface 116a of the rectangular projection 
116 is substantially parallel with the wall 128 of the cylin- 
der 126. Furthermore, a gap 130 is disposed between the 
outer peripheral face 110 and the wall 128 of the cylinder 
126. The gap 130 is typically exposed to gases from the 
combustion chamber (not shown). 
[0023] As described earlier, combustion chamber gases enter the 
gap 130 and press downward upon the outer peripheral 
face with enough force to separate the edge 114 from the 
wall 128 of the cylinder 126 thereby resulting in ring col- 
lapse as commonly understood to one skilled in the art. 
However, the projection 116 of the present invention re- 
duces the occurrence of ring collapse. The projection 116, 
regardless of size, shape or specific location reduces the 
size of gap 130 exposed to combustion chamber gases 
and thereby reducing the amount of force the combustion 
chamber gases can exert upon the outer peripheral face 
110. Accordingly, with less force applied to the outer pe- 
ripheral face 110 than compared to traditional piston 



rings, the less likely the occurrence of ring collapse. 

[0024] Furthermore, due to the reduced likelihood of occurrence 
of ring collapse, piston ring manufacturers may take full 
advantage of the benefits of twisting the piston ring 100 
within the ring groove 118. Specifically, twisting the ring 
causes the edge 114 to contact the cylinder wall 128 with 
increased force to provide a more effective seal than tra- 
ditional non-twisted rings. Additionally, as seen in Figure 
3, twisting the ring 100 results in upper surface 104, 
lower surface 106 and inner peripheral face 108 to con- 
tact the boundaries 122 of the ring groove 118 to seal the 
passageways 124 and prevent the escape of combustion 
gases through the passageways 124. Accordingly, twisting 
the piston ring 100 in the ring groove 118 is desired and 
the need to machine a bevel (as discussed in the Back- 
ground) into the ring 100 can be eliminated. 

[0025] it is to be understood that the above description is in- 
tended to be illustrative and not limiting. Many embodi- 
ments will be apparent to those of skill in the art upon 
reading the above description. Therefore, the scope of the 
invention should be determined, not with reference to the 
above description, but instead with reference to the ap- 
pended claims, along with the full scope of equivalents to 



which such claims are entitled. 



